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Introduction
The Release 18 NR Expanded and Improved Positioning work item was approved in RAN #94e meeting [1] with the following objectives:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems. 
· Specify the error modelling parameters, signalling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods
· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 
· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers 
· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning 
· Define extensions of signalling, protocol, and procedure for NR positioning enhancement, as needed for the above objectives [RAN3].

In this contribution, we discuss the UE features on for the various objectives of the work item.

Sidelink Positioning
For sidelink positioning the following capabilities  should be defined:
· Proposal 1: 
· 4. Minimum time after the end of a slot carrying a SL-PRS resource for a UE to finish the SL-PRS resource processing and preparing prepare the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE -> remove brackets
· 5. SL PRS buffering capability
· Component 5 candidate values:	
· Type 1 – sub-slot/symbol level buffering, 
· Type 2 – slot level buffering}
· Proposal 2: For FG 41-1-2 and FG 41-1-3
· Support prerequisite FGs as 15-1, and 41-1-3
· Remove brackets on the following: UE indicating support of FG 41-1-1 must indicate either this feature group or feature group 41-1-3 is supported or both are supported.
· Proposal 3: For FG 41-1-4a, 
· For 41-1-4a “Transmitting SL-PRS [scheme 1 and scheme 2] in a [shared/dedicated] resource pool”, separate into scheme 1 and scheme 2 to mirror FG15-2 “UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu.”and FG 15-3 “UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu or preconfiguration.”  in legacy. 
· No need to indicate support for OLPC as the power control is the same as that of the SL communications power control 
· Need to support FG 15-23 (Support sidelink pathloss based open loop power control and RSRP report in case of unicast)
· Proposal 4: For FG 41-1-4b and FG 41-1-4c
· Set to per band
· Proposal 5: For FG 41-1-5
· The sentence [2) UE can adjust its radio parameters based on CBR measurement and CRlimit.] can be removed from brackets
· The radio parameters include the following 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· FFS: Minimum Periodicity of SL PRS
	· Agreement
· In Scheme 2, 
· For a dedicated resource pool for positioning, 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· Discuss further the following four SL PRS transmission parameters: 
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
Conclusion
For a dedicated resource pool, no more discussion on potential restriction by SL PRS-CBR and priority for the following SL PRS transmission parameters:
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot




· Proposal 6: For FG 41-1-5
· Introduce larger values for congestion control processing time capability than legacy SL
	Agreement
Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in:
· the SL-PRS resource and the associated PSCCH in OFDM symbols of slots configured for PSCCH and in OFDM symbols of slots configured for SL-PRS.
· Introduce larger values for congestion control processing time capability than legacy SL




· Proposal 7: FG 41-1-7c, 41-1-7d
· Remove brackets around FFS
	Agreement
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and up to N different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: value range of N

Agreement
For the indicated number N of different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. reception), the value range of N is {2, 3, 4}.



· Proposal 7: FG 41-1-7a, b: keep in brackets as no agreement in RAN1 yet.


carrier phase positioning

Proposal 8: we support introducing separate row for DL PRS processing capabilities/measurement for DL RSCP/RSCPD measurements in RRC_CONNECTED/RRC_INACTIVE state
· Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE: 
· There may be a need to update the UE’s processing capability especially with joint traditional positioning with CPP due to the additional measurements needed. This could be done by updating the current set of values or by adding a CPP specific increase to to accommodate additional carrier phase measurements / processing

Proposal 9: 
In FG 41-2-3, remove brackets from sentence “within the indicated time window(s) for UE based and UE assisted”
	Agreement
To enable LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s), each time window is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of consecutive slots/symbols
(Optional) The periodicity of the time window, which is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355.FFS: the maximum number of the windows


This is beneficial for both UE-based and UE-assisted positioning. 


LPHAP

Proposal 10:
Capability for the following agreement:
Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.

Proposal 11:
For enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 the following CAPABILITYs should be defined
· A basic capability indicating support for extending eDRX cycle beyond 10.24s in RRC_INACTIVE state
	Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:
· The DL reference timing follows the DL timing of current camping cell.
· By default, UE maintains the TA from the last serving cell.
· UE can adjust its UL timing according to the change in DL reference timing.
· If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.
· Send LS to RAN4 asking about feasibility and necessary conditions (e.g. whether the above behaviour applies when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold and how UE adjusts it, or additional RRM procedure to obtain the timing difference).




Proposal 12: 
FG 41-3-1: Remove brackets from [2. Maximum number of configured [cells] for SRS for positioning in RRC_INACTIVE state]

Proposal 13: 
FG 41-3-3: From WID, the objective is as follows:
· 	Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
Remove brackets based on this objective



bandwidth aggregation


Proposal 14: When a UE is configured with a number of PRS resources beyond its capability (FG 13-2,13-3,13-4 for AoD, TDOA, MRTT respectively), the UE assumes the DL-PRS Resources are sorted in a decreasing order of measurement priority. The maximum number and associated priority should be updated for PRS aggregation. 

Proposal 15: For FG 41-4-6, FG 41-4-7 and FG  41-4-8 : 
Keep item 2:. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE]

Proposal 16: For FG 41-4-6, FG 41-4-7 and FG  41-4-8: 
can keep item 3: “Support of periodic/semi-persistent/aperiodic UL SRS for UL bandwidth aggregation” as part of description based on the following: 
	Agreement
At least support periodic positioning SRS and semi-persistent positioning SRS for bandwidth aggregation
Agreement
Support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state.





Proposal 17: For FG 41-4-6, FG 41-4-7 and FG  41-4-8,
for items 6 and 7 no need to have [periodic/semi-persistent/aperiodic]

RedCap positioning 

Capability and Complexity Considerations based including BWP switching and retuning
Proposal 18:
For positioning for UEs with Reduced Capabilities (RedCap UEs) the following CAPABILITYs should be defined:
FG 4-5-1: 
· A FG (or components) indicting support for a shorter RF switching time to allow RF retuning between adjacent hops
· A FG (or components) on the maximum D PRS bandwidth across all hops,  bandwidth of each hop, maximum number of hops
· A FG (or components) on overlapping PRBs between adjacent hops
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